New points in IS 335-2018 


E Type I: Transformer oil w.r.t IEC60296 







rt 





New Concept Lowest T sta rt energizing tempreature (pour point of oil : 
jtemperature) 


LA fate content —_ Jp 
| ae ena enter 


Methods revised 


Standard merged 


NJ 





KV, density, PP, water content, BDV, DDF, acidity, DBDS, me 
compounds, OS parameters, flash point, PCA and PCB 


|Acceptable ` Test Values changed 








Removed typical parameters H Open beaker ageing 
which was not part of 


SK value 
specifications 


E F Resistivity[ d o To do o 


VII 





Changes by clause. 

























IS2018 IS 335 1993 RA 2010 | 
Parameter =j = l TET ] 
i Type | Type ll | Type III | Method | Method | Specifications | 
oc O 1800 E __ IS 1448 P25 > Not mentioned O 
Removed IS 1448 P25 S O 
Viscosity, cSt fS 1448 P25 
| EEA ——— 
2 |PourPoint,°C max IS 1448 P10/Sec2 
3. Water Content, ppm Max IEC 60814 
As such: 30; After lab 
IS 6792 IS 6792 i 
treatment:60 
isiaaepie T 
i ~ [| smse | os ë SSS 
— 0.005 | IS 16086 IS 6262 | 0.002 ee 
No general requirement (agreed bet customer and supplier) IS 13236 Not mentioned SY 








0.01 IEC 62021-1 | Is14a8P2 | 08 






|9 _|IFT, mN/m o ASTMD971 IS 6104 0.04N/m at 27C |. 
| 10 [Total Sulphur content ISO 14596 or ASTM D4294 | Not Mentioned o 
11 [Corrosive Sulphur Not corrosive DIN 51353 | AnnexB | Noncorrosive | e] 


o Notcorrosive OO S O IS 16310 Not Mentioned 2 


Uninhibited: <0.01%; Trace inhibited: <0.08%; Inhibited: 0.08-0.4% IS 13161/ IEC 60666 IS 13161 Max 0.5 SK value [quantitative method is 































1993 RA 2010 

| 14  |Metal passivator IS 13631/ IEC 60666 Not Mentioned i... 2! 
is — [Other additive Supplied shall declare SE a as 
| 16 _|2-Furfural and related compounds /kg) or agreed upon with the purchaser _ 1815668 o Not mentioned ; rr ttwti‘C;COC‘* 
pr aau szam | ame o oS 

17 Oxidation stability TotalAcialy | 1.2 mg ROTA Max - - | 1512422 IS 335 Annex C gA mi KONIG a 
Sludge 0.8%, Max | 1512422 | o Oww 

porase ANA Ta CC is aaa 

18 |Gassing tendency A No general requirement | agreed between purchaser and supplier) | {EC 60628 Method A Not Mentioned ; rc t~—Y 
| 19) Jem o G No general requirement ( agreed between purchaser and supplier) [5335:2018 cl.614 o Not Mentioned o nn 
20 [FlashPoint Min) | Oe O Ee o toorc =| samaspa | tS a4agp2a | tore S| 
[21 Jpca content) mae ts E Nat Mentioned _———— 
2 =en Not detectable (mala a a as as 






Other Removed tests 
1 Open beaker aging 
2 SK value 


+Other Additional tests are not included in specifications in IS 335:2018 
1 Sampling; according to IS 6855 
2 Particle count according to IS 13236 
3 Stray gassing according to CIGRE brochure 296 or ASTM D7150 


New points in IS 335.2018 


Type I: Transformer oil w.r.t 1EC60296 

Classification of transformer oil [Type Il: High viscosity transformer oil 

| Type Ill: Low viscocity switchgear oil oe | 

New Concept . Lowest cold start energizing tempreature (pour point of oil should lower 10°C than min charging 
temperature) 


[3 | New properties included [Sulfur content, gassing tendency, PCA, PCB anf furan 
| 4 | Methods revised Acidity, corrosive sulfur, oxidation stability 


L 5 | Standard withdrawn [IS 12463 l i 
6 [Values changed ee 


Removed typical parameters which 
|was not part of specifications 


Coeff. of expansion, permittivity,specific heat, thermal conductivity, 








Transformer Oil Specification 
Inhibited Oi — 


IS: 335 , August 2018 
Revision Type I 


STANDARDS 














Characteristics 














o 


ee 
| 4 [KVat 28 


Max 
Max 





T, ave: 
aL mm2/s 



























CNA O oa O NA O oNN standard, density is mentioned at 20°C 
0.895 | Ce 895 
NA I a E | a cae 
|_| Resistivity At 27 °C, Min H es | |e Mo ee eee 
|_10 _ |Tan Delta at 90°C Max poz tos os 0.005 |in 2028, DDF value is increased to 0.005 
B. [REFINING / STABILITY SSE (ha ieee | ee] Reese O O a ES 
| 1 [appearance | Clear & transperent and free from |Clear free from sedimentand [Clear free from sedimentand [Clear free from sediment and 
11 |Appearance 
suspended matter or sediments jsuspended matter suspended matter suspended matter 
| 12 | Colour, Max 
[13] Total Acidity, Max o i ; 0.01 mgKOH/G, Max 0.01 mgKO H/G,Max |in 2018 standard, the acidity is reduced. N 
| 14 | Interfacial tension,Min | i i uirement 


15 | Corrosive Sulphur 
az Potentially Corrosive Sulphur 
| 16 | DBDS, mg/kg, Max 


Jiz Metal Passivator, „mg/kg, Max 
| 18 Anti-oxidant additives,% , Max 


to 2-Furfural and related compounds content, 
i, 20. Total Sulphur Content, % NA 

| 21 |0S (After 164 hat 100°C) 
P| (a) Total Acidity, Max 
| f(b) Total Sludge, % Max 
| sfc )DDF @ 90 °C, Max 


| o] Tea At 27 
|_| Resistivity At 90 















Removed from 2018 standard 



























a limit of minimum 40 mN;'m is recommended. 











Spec is added in 2018 standard. Test method IS 16497 (Part 1) 
Spec is added in 2018 standard. Test method IS 13631 
In 2018 standard, total inhibitor content in between 0.08 to 04 
Not Dectable (x 0. as mg'kgj [Spec is added in 2018 standard, Test method IS 15688 


a Spec is added in 2018 standard. In case of desput 

















% considered as inhibited oil 

















e use ISO 14596 or ASTM D4294 




















In 2018 standard, the raection parameters are changed to 120°C from 100°C. The DDF & total $ content is 
added. For this test only total S testing is added. The resultant acceptable limits are changed as mentioned in 
the table. 





(D) Total sulphur content, %, Max before 
OS test 












Spec is added in 2018 standard, Test method IEC 60628, Method A. If considered, the value be agreed upon 
[between supplier and purchaser. 7 
Spec is added in 2018 standard. Test method CIGRE Technical Brochure 170 


(i: ©: emia | | 385 fn 2018 standard, the value is reduced by 5°C = 
clic | =e Spec is added in 2018 standard. Test method IP 346 
|27 [Pce content E Not Detectable { < 2 mg/kg ) Spec is added in standard 2018. test method IS 16082 


| 28 _|S.K. Value, % 


















[Removed from 2018 standard 





Under Consideration 





b- 









STANDARDS 
Characteristics 


Ca |  FUNcTon o 
= KV at 27 °C, mm2/s ,Max 


! ie mmZ/s,Max 
KV at -30 ° C, mm2/s ,Max 
lis l Pour Point, ° E E | |in 2018 standard, PP value is raised 
EL gl} Water conten mg/k | l In 2018 standard, requirement is stringent, The value is reduced. 





IS: 335, August 2018 | IS: 335, August 2018 
Revision Type I Revision T 





























d 








m S E S S 
—— ae a 











E) Resistivity At 90 °C, Min 
| Resistivity At 27 °C, Min 
| a0 | Tan Delta at 90°C ,Max 





Clear free from sediment and 
suspended matter 


E Total Acidity, Max 

14] Interfacial tension,Min 
| 15 | Corrosive Sulphur 
| H Potentiali Corrosive Sulphur 
| 16 |DBDS, mg/kg, Max 
| 17 [Metal Passivator,mg/kg, Max 
| 18 | Anti-oxidant additives,% , Max : 


19 _|2-Furfural and related compounds content, Spec ls added in 2018 standard. Test method IS 15688 


| 20 | Total Sulphur Content, % e oo otera (2008 navi) | 0.05 ~ oos Spec is added in 2018 standard. In case of despute use ISO 14596 or ASTM D4294 | 
| C. [PERFORMANCE č č ë | c I UOO O MMN 
| 21 _[0S{After 164-hat 100°C) | this OS test method is not valid in 2018 standard and it is modified as given tn sr. no. 22 
[Tea Tosa Aidt, Mar SS 

| __—f(b)_ Total Sludge, % Max a ae 
| __—|(c )DDF @ 90 °C, Max 
e After Ageing p 
FY Resistivity At 27 °C, Min 
I j Resistivity At 90 °C, Min 
| [DDE @ 90°C, Max 
| Total Acidity , Max 
| [Total Sludge, % Max N i 
lz- | O S (After 500'h at 120°C) B i (After 500 hat 120°C) _(After 500 h at 120°C) tis a special requirement for special purpose. 
ee | (a) Acidity , max mgKOH/G PL LUNA—“(—i—iSY a Pais |in 2018 standard, the raection parameters are changed to 120°C from 100°C. The DDF & total $ content is 
Oooo (b) Total Sludge, % ,Max added. For this test only total S testing is added. The resultant acceptable limits are changed as mentioned 


|__| {C) DDF @ 90 °C, Max in the table. 
(D) Total sulphur content, %, Max before 
OS test 


Not Dectable (< 5 mg/kg) 


— Not Dectable (= 5 mg/ke 











Spec is added in 2018 standard. Test method IS 16310 
Spec is added in 2018 standard. Test method |S 16497 (Part 1) 
Spec is added In 2018 standard, Test method |S 13631 
In 2018 standard, total inhibitor content in between 0.08 to 04 




















% considered as inhibited oil 
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Spec is added in 2018 standard, Test method IEC 60628, Method A. If considered, the value be agreed 
upon between supplier and purchaser. 





23 [Gassing Tendency 





i | | o o In 2018 standard, the value is reduced by.5°C 
26 as E 3% , Max | 8% Max Spec is added in 2018 standard, Test method IP 346 

27 |PcBcontent č č | 3 [| _ _ Not Detectable (<2 mg/kg) [Not Detectable { < 2 mg/kg) [Spec is added in standard 2018. test method |S 16082 

28 _[S.K. Value, % ideration NANA Removed from 2018 standard 














STANDARDS 


IS : 335, 2010 15:335, August 2018 IS: 335, August 2018 o r In 2018 standard, oils are classified in to 3 categories as tranformer oil Type |, Type 


,mm2/s ,Max | n 2018 standard, viscosity at 40°C is asked, while in 2010 it was asked at 27°C 


3 mm2/s coe 


In 2018 standard, PP value is raised O 
In 2018 standard, requirement is stringent. The value is reduced. 


No difference except after treatment {70 kV in standard 2018) 


mM MlM o In 2018 standard, is menti c 


= Delta at 90°C Max 


| B. [REFINING / STABILITY 


0.01 mgKOH/G, Max 0.01 mgKOH/G, Max 0.01 mgKOH/G, Max 


*Where it is used as general requirement, a limit of minimum 40 mN/m is 
recommended. 


| NotCorrosive | NotCorrosive | _ i ___ |5pecis added in 2018 standard. Test method IS 16310 


Spec is added in 2018 standard. Test method IS 16497 (Part 1) 
Spec is added in 2018 standard. Test method IS 13631 
In earlier 2010 standard, quantification of inhibitor was absent while in 2018 
standard, total inhibitor content shall 
|below 0,01 % is considered as uninhibited oil 
Not Dectable (< 0.05 mg/kg) | Not Dectable (< 0.05 mg/kg } | Not Dectable (< 0.05 mg/kg” |Spec is added in 2018 standard. Test method IS 15688 





|c. [PERFORMANCE 


|21 [os 7 | l This OS test method is not valid in 2018 standard and it is modified as given in sr. 


T In, 22 


Spec is added in 2018 standard. In case of despute use ISO 14596 or ASTM D4294 © 


(c )DDF @ 90°C, Max 


=] After Ageing 

— |i Resistivity At 27°C, Min 
zz Resistivity At 90 °C, Min 
| |DDF @ 90°C, Max 
— Total Acidity, 

| Total Sludge, % Max 


| 22 |OS (After 164h at 120°C) 


— (a) Acidity, max mgROH/G 


| [tb] Total Sludge, % Max 
| __|(C) DDF @ 90°C, Max 


Gassing Tendency i , ; _ [Specis added in 2018 standard. Test method IEC 60628, Method A. If considered, 
the value be agreed upon between supplier and purchaser. 





4 
|_D,__|HEALTH, SAFTY AND ENVIRONMENT (HSE) 


| 25 [Flash Point,°C (PMCC), Leth = l O oO OOO] p T | 85—SSs«id I 208 standard, the value is reduced by 5°C 
i 26 _] Polycyclic Aromatics (PCA), % mass a T e T 3%, Max Specis added in 2018 standard. Test methou IP 345 


PCB content Not Detectable ( < 2 mg/kg) |Specis added in standard 2018. test method IS 16082 
28 IS.K. Value, % | 2018 E 


Removed from 2018 standard 


cation 
Uninhibited Oil PE OOOO O o ORe ë Ee 


IS : 335 , August 2018 IS : 335 , August 2018 in 2018 standard, ils are classified in to 3 categories as tranformer oil Type |, Type Il and low temp 


AKV at 27 °C, mm2/s Max 7 


Transformer Oil Specifi 















KV at 40 °C, mm2/s „Max 
| KV ato°C, mm2/s „Max 


= 1800 


QI) bh] = 





| 4 | KVat -30 °C, mm2/s ,Max 


[Pour Point, ° C,Max 


| 6 | Water Content, mg/kg , Max 


== Drum delivery 
=i 


of 





in 
= 
© 


W o , “equirement is stringent. The value is reduced. 


of | OO 
(=i Em] 





DA 
oo o) fa) As delivered (kv), Min 

is (b) After treatment (kv), Min 
| 8 [Density @ 29.5°C g /ml Max 
Iz Density @ 20°C .p/ ml Max 








~J 
(=) 
| 
~J 
© 


09 T S S T 


0.895 


z 
T 
= 
| to 
D 
wi 





| 9 | Resistivity At 90 °C, Min 35x10 NA š 

woox1o | NANA 
[10 fran Dea at 90°C Max 002 | 0005} 0005 in 2048, DDF value is increased 10008 
B. |REFINING / STABILITY i oo 


| 11 [Appearance 
| 12 |Colour, Max 
| 13 [Total Aridity, Max 
| 





= 
km 


0.03 





a4 
OQ 


“Where it is used as general requirement, a limit of minimum 40 mN/m is recommended 









































|_16 | DBDS, mg/kg Max | } Not Dectable [= 5 mg/kg] |Spec is added in 2018 standard. Test method IS 16497 {Part 1) 
17 [Metal Passivator, mg/kg, Max Not Dectable {< 5 mg/kg ) [Spec is added in 2018 standard. Test method !5 13631 
18 | Anti-oxidant additives,% , Max Not Dectable (< 0.01%) _ 


Not Dectable “< 0.01% ) 


á 


|in earlier 2010 standard, qua ntification of inhibitor was absent while in 2018 standard, total inhibitor 
content shall 

below 0.01 % is considered as uninhibited oil 
05 mg/kg } | Not Dectablz (= 0.05 mg/kg ) |Spec is added in 2018 standard. Test method IS 15688 


[Spec is added in 2018 standard. In case of despute use ISO 14596 or ASTM D4294 


This OS test method is not valid in 2018 standard and it is modified as given in sr. no. 22 















| 19 [Furanic compounds NA | Not Dectable {< 0.05 mg/kg ) 
| 20 [Total Sulphur Content | NA |  Nogeneralreguirment 
| 21 [OS{After 164 h at 100°C) 
| (a) Total Acidity , Max 











|__| Resistivity At 27°C, Min 
| Resistivity At 90 °C, Min 





T 22 | O S (After 164 h at 120°C) Z 


| [Œ] Acidity, max meKOH/G 


Total Sludge, % „Max 


°C. The DDF is added. The 











Spec is added ir 2018 standard. Test method {EC 60628, Method A. If considered, the value be agreed 
upon between supplier and purchaser, 








| 26 | Polycyclic Aromatics (PCA), % mass, 


2B 





Removed from 2078 standard 


